Introduction {#sec0005}
============

Orthopedic injuries affecting the knee are common and often result in withdrawal of the athlete from training and competitions.[@bib0110], [@bib0115], [@bib0120] Injuries to the anterior cruciate ligament (ACL) are common in sports in which the knee performs rotation as in soccer, basketball, and skiing,[@bib0125] totaling more than 250,000 cases per year.[@bib0130], [@bib0135], [@bib0140], [@bib0145]

In the USA, the most common intra-articular lesion of the knee occurs in the meniscus,[@bib0150], [@bib0155] being the most frequent surgical indication among the orthopedic procedures.[@bib0150], [@bib0160] The menisci play an important role in knee homeostasis, load transmission, shock absorption, lubrication, joint stability and proprioception. Injuries in the menisci can cause pain, disability, as well as accelerate the progression of osteoarthritis of the knee.[@bib0165]

The sport can favor the type of athlete\'s knee injury. Some sports have a higher prevalence of ACL injuries and others have prevalence of meniscal injuries. Few studies correlate ligament and meniscus injury to the sport practiced.[@bib0160], [@bib0165], [@bib0170], [@bib0175]

The aim of the study was to evaluate the prevalence of ACL and meniscal injury in a population of amateur and professional athletes in Brazil, as well as the relationship of these lesions with the sport practiced and characteristics of the athletes.

Material and methods {#sec0010}
====================

This is a prospective observational study, conveyed and duly approved by the Research and Ethics Committee of our institution, which is consistent with the required standards. Patients included in the study signed a free and informed consent.

240 patients with ligament and meniscus injuries in the knee triggered by sporting practices were selected, which were evaluated and followed up individually. Data of the patient and related to sports practice were recorded in the first clinical evaluation. In addition, the Tegner questionnaire was applied to assess the impact of the injury in sporting practices between 2011 and 2014. Patients were divided into Group 1: isolated ACL injury; Group 2: ACL injury associated with meniscal injury; and Group 3: isolated meniscal injuries.

Inclusion criteria were: ACL injury alone or associated with meniscal injury or isolated meniscal injuries; skeletal maturity (\>18 years); no signs of osteoarthritis. The criteria for non-inclusion were: presence of other musculoskeletal injuries; option for meniscal suturing; systemic diseases or associated syndromes.

The patients were evaluated and treated as indicated by medical staff: ACL reconstruction using tendons from gracilis and semitendinosus muscles and partial meniscectomy of the medial or lateral meniscus, in accordance with the diagnosis of the injury. Rehabilitation was performed according to protocol established by the medical and physiotherapy staff, with patients returning to sports after six months for ligament injuries and three months for meniscal injuries.

Results {#sec0015}
=======

240 patients underwent knee arthroscopy: 107 (44.58%) underwent ACL reconstruction (group 1); 73 (30.2%) underwent ACL reconstruction and partial meniscectomy (group 2); and 60 (25%) underwent isolated partial meniscectomy.

196 patients were male and 44 were female. The average age was 33 years among all patients. Patients of group 1 had an average age of 31 years old, mostly between 20 and 40 years (69.15%). The group 2 patients also had 31 years old on average, and mostly between 20 and 40 years (67.13%). Patients in group 3 had a mean of 39 years old and the majority was over 40 years old (45%) ([Fig. 1](#fig0005){ref-type="fig"}).

Sports {#sec0020}
------

Group 1 patients had an incidence of injury in the following sports: 53.27% in soccer, 6.54% in racing activities, 5.6% in gym activities, 4.67% in volleyball, cycling and surfing. Other less common sports were jiu-jitsu, capoeira, swimming, hiking, triathlon and dance. 80.37% of isolated ACL injuries in the sport were in men; in soccer, the incidence rises to 87.72%. Females accounted for 100% of the lesions in handball, 57.14% in the race, 40% in volleyball and 16.67% in the gym.

Group 2 patients had incidence of injury in the following sports: 50.69% in soccer, 9.59% in gym activities, 8.21% in cycling, 6.85% in racing and volleyball activities. Other less common forms were handball, triathlon, dance, hiking and jiu-jitsu. 76.71% of the injuries were in males, with incidence in football of 83.79%. Females accounted for 100% of the lesions in handball, 42.86% in gym, 40% in racing, and 20% in volleyball.

The third group of patients had incidence of injury in the following sports: 61.67% in soccer, 6.67% in racing activities, 5% in cycling, gym and jit-jitsu. Other less common sports were: boxing, golf, triathlon, dancing, hiking, capoeira, surfing and tennis. Male patients were affected in 90% of isolated meniscal injuries in sports. In soccer, the incidence was 94.59%. Female patients accounted for 100% of boxing injuries, 50% on golf and jujitsu and 20% in racing ([Fig. 2](#fig0010){ref-type="fig"}).

Practice time {#sec0025}
-------------

The mean time of sport practice for injury occurrence in group 1 was 17.81 years (22.14 years for running, 18.2 for cycling, 17 for soccer, and 9.87 for gym). In group 2, the mean time was 17.3 years of sport activities (20.8 years for running, 20.11 for soccer, 17 for cycling and 8.14 for gym). In group 3, the mean time was 26.91 years of sports activities (34.67 years for cycling, 33 for racing, 25.59 for soccer and 19.33 for gym).

In soccer, the sport with the highest number of reported cases, the incidence of ACL injury was 0.523/1000 h of playing, with 0.507/1000 h for men and 0.871/1000 h for women. The incidence of meniscal injuries in these athletes was 0.448/1000 h of playing, with 0.435/1000 h for men and 0.596/1000 h for women.

In gym activities, the incidence was 0.69/1000 h of training for ACL injury and 0.55/1000 h for meniscal injury. In volleyball, the incidence was 0.33/1000 h of playing for ACL injury and 0.47/1000 h for meniscal injury. In racing activities, the occurrence was 0.24/1000 h of activity for ACL injury as well as for meniscal injury. In cycling, the occurrence was 0.31/1000 and 0.28/1000 h of activity for ACL and meniscal injury, respectively.

Tegner questionnaire {#sec0030}
--------------------

Before the injury, the average score obtained in Tegner questionnaire for patients in group 1 was 7.18 points. After injury, this value was 3.07 points. The average scores before and after the injury for patients in group 2 were 7.34 and 3.18, respectively. In group 3, the average score was 6.53 before the injury. After the injury, this average decreased to 2.87 ([Fig. 3](#fig0015){ref-type="fig"}).

Discussion {#sec0035}
==========

In a first report of athlete population in Brazil, it was observed that the characteristics of knee injuries are different according to age, sport and time of activity. The sport involved at the time of injury reflects the involvement of cultural character in the prevalence of results. We noticed that the average age of patients with meniscal injury is higher than that of patients with ligament injury, once the first injury has a degenerative character and second injury has a traumatic character.

In all groups, the most harmful sport was soccer, followed by racing in the isolated ligament and meniscus injuries group and gym activities in the associated injuries. The performance of all athletes decreased after the injury. In the Tegner scale, groups lost an average of 40--55% of its sport performance. In a ten-year study conducted in Switzerland, Majewski et al. found conflicting results: soccer predominates as the main sport (35%), however skiing on snow comes as a second sport (26%), which is normal since in that country this type of practice is very common.[@bib0180]

Analyzing the results, it is noted that an important risk factor is the period of sport practice. Soccer is, by far, the main cause of injury as it is, invariably, the most popular sport in the studied countries. Sports with impact are great causes of knee injuries and differ according to the country by their own geo-cultural characteristics of the different studied populations. The presence of sports with impact, trauma, and rotational movements of the knee are innate characteristics to meniscus and ligament injuries.[@bib0185] In groups 1 and 2 the average years of sport practice were similar. Racing was the sport with more practice time to onset of the injury, which was expected since it promotes the emergence of injury with degenerative character. In recent years, amateur racing practice has gradually increased in Brazil and has several cardiovascular benefits for the population. But the practice without guidance of an adequate professional can increase the chances of degenerative knee injuries. These numbers are expected to increase as this sport has become increasingly common in Brazilian cities. In group 3, injuries emerged with more time of sport practice: 26.9 years, with cycling the sport that took more time to cause injury, 34 years on average, showing the degenerative characteristic of meniscal injuries. In all groups, soccer emerged as the sport with less practice time compared to lesions appearance: 17 years for group 1 and 2 and 25 years for group 3. Stewin and Camargo reported an average practice time for professional soccer players of 154 months for men and 113 months for women,[@bib0190] slightly lower values compared to our control group of ligament injuries. The practice time is a natural predictive for degenerative lesions for obvious reasons, even taking into account the type of exercise practiced and variations of impact and rotary movement. However, the intensity of practice is another factor that must be taken into account for both acute and degenerative injuries. In our study, the incidence of knee injuries per hours of practice is similar to that found in the literature for soccer players, both men and women.[@bib0145] In runners, both the incidence and the intensity of these lesions were related to the intensity of training, being directly proportional to the level of practice.[@bib0195] Cycling showed approximately half the risk of injury every 1000 h of training when compared to soccer and gym activities and similar values when compared to runners. This is the first report showing this data.

The variance of the Tegner score was present in all groups, with significant loss of performance of all athletes. The reducing of the sporting performance afterwards the injury had already been described by other authors. Bobbi found a variance of 1.6 on the Tegner score in a mixed group of athletes from various sports.[@bib0200] Andersson-Molina et al. found a variance of 2 points in the Tegner score in non-athlete patients who have undergone partial and full meniscectomy.[@bib0205] The return to the same level of practice is diminished for several reasons which may be questionable. First, it is known that, especially in professional athletes, the return to sport is orchestrated as early as possible. Studies indicate that the strength of quadriceps and flexor muscle is reduced even a year after surgery.[@bib0210] Other factors can contribute to the decrease in sport performance, even in patients showing normal postoperative functions. Many athletes feel that ligament knee injuries are a good reason to stop the competitive level and focus their time on social and family life. Other athletes have a psychological obstacle which limits the function in exchange for protection against a possible reinjury.[@bib0145]

This study has some limitations initially once it is an assessment of athletes from different sports, which often have subgroups with small amounts of subjects. In addition, the follow-up period of these athletes, as well as functional evaluation, could be performed after a longer period.

Conclusion {#sec0040}
==========

Soccer was the sport that caused the majority of lesions, regardless the group. Besides that, patients from group 1 and 2 had less time of practice (17.81 and 17.3 years) than the patients of group 3 (26.91 years) until suffer the injuries. Women displayed higher risk to develop ACL and menisci injury by 1000 h of game/practice. Running, volleyball and gym are in ascending order of risk for ACL and/or meniscal injury. When evaluated the return to sport practice, the efficiency of all athletes was impaired because of the injury.
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![Age distribution among the three evaluated groups. It was observed that patients in group 1 and 2 are younger than those in group 3.](gr1){#fig0005}

![Distribution of main sports among athletes treated of ligament and meniscus injuries, noting the dominance of soccer practice in this population.](gr2){#fig0010}

![Correlation between major sports and Tegner questionnaire pre and post injury. The best results were cycling (Group 1), racing (Group 2) and gym (Group 3). The worst results were gym (Group 1 and 2) and racing.](gr3){#fig0015}
